The irradiated epidermis inhibits newt limb regeneration by preventing blastema growth. A histological study.
It has been established that X-ray irradiation localized to a forelimb or entire irradiation of premetamorphic Pleurodeles larvae prevented limb regeneration. Transplantation of non-irradiated skin, dermis or muscle to limb stumps of locally irradiated newts was sufficient to allow a blastema to develop. Transplantation of the same tissues to limb stumps of entirely irradiated newts yielded different results with the different graft types. Skin graft allowed a normal blastema to be established but dermis or muscle grafts did not. In order to define more precisely the role played by the epidermis in the establishment of a blastema, and in the growth of a regenerate, different combinations of limb tissues, either irradiated or not, were carried out at the level of amputated limb stumps. At four different times (8-10 days; 13-15 days; 20-23 days; 30 days or more) after amputation the stumps were examined in histological longitudinal sections to study the first events of regeneration, that is dedifferentiation and growth. Dedifferentiation occurred in both normal and irradiated tissues of mesodermal origin. The healthy mesenchymal cells began dividing and formed a growing blastema only when associated with a non-irradiated epidermis. Healthy mesenchymal cells covered with an irradiated epidermis exhibited a few mitoses after dedifferentiation, but the mitotic figures became rarer and rarer until the animals died. The lack of dense accumulation of blastemal cells in such limb stumps suggested that the healthy epidermis allows the mesenchymal cells to divide actively to constitute a growing blastema. Hence, X-ray irradiation seems to be responsible for the loss of such an epidermal mitogenic influence on the underlying mesenchymal cells.